The killer effect of 36 Hansenula, Pichia, Saccharomyces, and Candida species on 26 hyphomycetes isolates, 1 isolate of the achlorophyllous microorganism Prototheca, 4 isolates of the lipophilic yeast Malassezia, 1 isolate of the aerobic actinomycete Nocardia, and 19 isolates of bacteria was studied. The killer phenomenon, which was previously considered to be restricted to yeasts, was found to occur among unrelated microorganisms.
The first observation of antagonism in microorganisms was probably reported by Pasteur and Joubert (5) . They observed the inhibitory effect on Bacillus anthracis of bacteria isolated from urine. A wide range of antimicrobial substances has been successively characterized, including antibiotics, bacteriolytic enzymes, and bacteriocins. In 1963, Bevan and Makower (1) reported, for the first time in yeasts, that a few isolates of Saccharomyces cerevisiae secreted a substance that was lethal to other strains of the same species. Since the original discovery of the killer phenomenon in yeasts, several reports have addressed the question of the frequency of occurrence and range of specificity of yeast killer toxins (6, 9) . The ability to kill sensitive strains was reported to be widespread in yeasts, although the establishment of killer properties had to await the use of proper screening conditions, which proved to be critical.
On the basis of these reports, we initiated a study of the killer phenomenon in yeasts which permitted the development of a simple system (killer system) useful for differentiating strains of opportunistic yeasts, including Candida albicans, within the species (4, 7, 8) .
In The suspensions were adjusted to an optical density of approximately 25% at 530 nm; 1 ml was then mixed with 20 ml of the buffered medium maintained at 450C and poured into a petri dish. After cooling, 50-,ul drops of a heavy distilled water suspension of each killer yeast grown on Sabouraud dextrose agar for 48 h at 25°C were placed on the surface of the agar containing the isolate to be tested. The plates were incubated at 25°C.
Once incubated, the plates were observed daily until there was evidence of growth of the sensitive strain (24 to 72 h for bacteria and longer for the other microorganisms). The killer effect was considered positive either for bacteria (Fig. 1) or for fungi (Fig. 2) (2) is not a killer toxin, because it does not affect other yeast isolates.
Although the inhibition observed in this work might not necessarily be due to killer toxins but to a variety of different metabolic products, the fact that recognized killer yeasts have displayed their toxic activity in the classic procedure for detecting the killer phenomenon led us to extend that definition to unrelated microorganisms.
We report here, for the first time, the occurrence of yeast killer activity against bacteria, aerobic actinomycetes, hyphomycetes, achlorophyllous microorganisms, and lipophilic yeasts.
By analogy with a number of gram-negative and grampositive bacteria, which produce bacteriocins (3, 10) , and the classic killer phenomenon among yeasts, the yeast killer activity in bacteria and hyphomycetes is expressed differently against different strains within the same species. This finding implies the possible extension of the killer system (7) to bacteria and hyphomycetes for differentiating strains of the same species for epidemiologic purposes.
Finally, the occurrence of the killer phenomenon among yeasts, bacteria, aerobic actinomycetes, hyphomycetes, and achlorophyllous microorganisms, if confirmed with purified killer toxins, implies a unique form of bioaction. Such a study is under way in our institute.
